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Background of the Invention 


rplates to a sawtooth wire for 
[0001] The present invention relates 

producing an all-steel sawtooth clothing for the doffer and/or 
doffing cylinder of a carding machine with a plurality of teeth 
successively arranged in the longitudina! direction of the wrre. 
Each tooth has a tooth breast beginning at the tooth bottom and 
extending in the direction toward the tooth tip and a tooth baOc, 
which is connected with the tooth breast by two tooth flanks 
extending parallel to the longitudinal direction of the wire and 
which extends from the tooth tip in the direction of the 
following tooth bottom. The invention further relates to a method 
for producing sawtooth wires of this type. 

[0002] A carding machine is used in the production of yarns 
for the purpose of aligning and cleaning the textile fibers that 
form the yarns. For this purpose, the textile fibers are 
supplied by means of a supply roller to a so-called swift. Thrs 
is a cylindrical element whose cylindrical surface is provided 
with all-steel hoox or sawtooth clothing and is rotated about the 
cylinder axis. The swift clothing, possibly together with the 
card flat rods distributed over the cylindrical surface of the 
swift, aligns and cleans the supplied textile fibers during 
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rotation of the swift. After this aligning and cleaning 
operation, the fiber fleece obtained in this way is removed from 
the swift by means of a so-called doffer and/or doffing cylinder 
and transported to further processing stations. The doffers 
and/or doffing cylinders usually also have all-steel sawtooth 
clothing in the area of their cylindrical surface, which, in the 
course of rotation of the doffer and/or doffing cylinder, engages 
the fiber fleece that is entrained by the swift or a doffing 
cylinder and removes it from the swift or the doffing cylinder. 

[0003] Particularly in the processing of especially fine- 
denier fibers of natural or synthetic polymers, it has been found 
that the transfer of the fiber fleece from the swift to the 
doffer or doffing cylinder presents problems. This causes the 
swift clothing to become filled with fiber material that has not 
been removed, which causes unsatisfactory alignment and cleaning 
of the supplied textile fibers by the swift. 

[0004] Moreover, it was found that the fiber fleece removed 
by the doffing cylinder, particularly in the case of higher 
production weights, is prematurely removed from the doffer or 
doffing cylinder, and this can result in problems during further 
processing of the fiber material. 
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,0005! To eliminate these problems, it has already been 
nested that the sawteeth of the all-steel sawtooth clothing o £ 
the doffer or doffing cylinder be provided with latere! rolled 

-a It was found, however, that, especially in 
groove arrangements. It was 

high-capacity carding machines with production capacities of SO 
k9 or more, at the high peripheral speeds of the doffer or 
aoffing cylinder necessary to maintain this production capacity, 
premature detachment of the fiber fleece from the doffer or 
.offing cylinder occurs. This occurs despite the rolled groove 
arrangements, which promote greater adhesion. 

10006, To solve this problem, DE 100 12 561 proposes a 
edification of the well-hnown sawtooth wires, in which, x» 
add ition to the rolled groove arrangement, profiling of the tooth 
back s of the sawteeth is provided. In the profiling, at least one 
t ooth has a convex segment that passes over into a concave 
segment in the direction of the tooth bottom. In the sawtooth 
wires described in the cited document, this profiling can be 
assigned both in the form of recesses and in the form of 
pactions in the region of the tooth backs. With sawtooth 
wir es of this type, an adhesive force can be made available that 
is sufficient even for the operation of high-capacity carding 
machines. Of course, especially in the processing of synthetic 
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fibers with a fineness of 0.8-40 dtex, especially silicone- 
treated synthetic fibers, and in the processing of fine wool, it 
was found to be a problem that a satisfactory yarn quality cannot 
be achieved with the sawtooth wires described in DE 100 12 561 at 
high production speeds. 
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of the Invention 

[00071 in view of these problems in the state of the art, 
the object of the present invention is to provide sawtooth wires 
£or producing all-steel clothing for doffers and/or doffing 
oylinders of a carding machine, which allow high production speed 
and at the same time guarantee high yarn quality. 

[0008! in accordance with the invention, this objective is 
achieved by a modification of the well-known sawtooth wires, 
uhi ch is essentially characterized by the fact that at least one 
tooth flank of at least one sawtooth has at least one profile 
segment that is arranged between the tip of the tooth and the 
bottom of the tooth and is provided with profiling. 

,00091 The invention is based on the recognition that the 

, , fh fh . use 0 £ well-known sawtooth wires are 
problems observed with the use or w 

due to the fact that the clothing strips of the all-steel 
olothing of the doffers and/or doffing cylinders become filled 
with fiber material, if the sawtooth wires used to produce thrs 
clothing have flank profiling to maintain the necessary adhesive 
force, in the sawtooth wires in accordance with the invention, 
this deficiency is eliminated by providing the profiling 
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necessary to create the required adhesive force cniy between the 
tooth bottom and the tooth tip. This profiling does not extend 
aiong the biade Han* in the direction of the foot of the tooth 
beyond the tooth cut depth. In this way, on the one hand, a 
sufficient adhesive force can be provided for the fibers removed 
by the swift or another preceding processing unit, while, on the 
other hand, the removal of the fibers from the clothing is 
possible without any problems, so that filling of the clothing 
strips is ultimately prevented. This allows the production of 
high-quality yarns at high production speeds. 

[0010] From the standpoint of production engineering, the 
profile segment provided between the tooth bottom and the tooth 
tip can be produced especially easily, if it has at least one 
profile ridge, which preferably runs approximately parallel to 
the longitudinal direction of the wire, and/or at least one 
profile groove, which preferably runs approximately parallel to 
the longitudinal direction of the wire, because the profiling can 
be produced simultaneously with the remaining shaping of the wxre 
in sawtooth wires of this type. In this regard, it is especially 
advantageous from the standpoint of production engineering, xf 
the profile segment that has at least one profile groove is 
located in a tooth flank aligned with the adjacent dedendum 
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flank. 


[0011] To prevent damage to the fibers and to maintain a 
desired staple flow, it has been found to be especially 
effective, if at least one profile ridge and/or at least one 
profile groove has an arc-shaped border at least in certain 
sections in a sectional plane running perpendicularly to the 
longitudinal direction of the profile ridge and/or profile 
groove, in this way the formation of sharp edges in the course of 
the profile segment is avoided. To produce a high adhesive force 
and simultaneously avoid fiber damage and ensure complete fiber 
removal from the clothing, it is advantageous, if the arc-shaped 
border section has a radius of curvature in a sectional plane 
running perpendicularly to the longitudinal direction of the 
profile ridge or the profile groove in a range of 0.05-0.5 mm, 
preferably 0.1-0.3 mm, and especially about 0.15 mm. 

[0012] If at least one of the profile segments has a 
plurality of profile grooves running approximately parallel to 
the longitudinal direction of the wire, it is advantageous if at 
least one of the profile grooves has a lesser profile depth than 
the profile groove located on the side of this profile groove 
facing the bottom of the tooth. This ensures complete detachment 
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of the fiber fleece from the clothing and simultaneously 
guarantee a high adhesive force and sufficient stability of the 
teet h, which usually taper from the tooth bottom to the tooth 
cip This means that the profile depths of the profile grooves 
increase towards the bottom of the tooth, so that the thickness 
of the teeth, which generally increases in this direction, can be 
well utilized without adversely affecting stability. 

[0013] To preserve a good compromise between adhesive force, 
on the one hand, and complete fiber detachment, on the other 
hand, it was found to be advantageous, if an essentially flat 
transition segment is present between at least two adjacent 
profile grooves or ridges of a profile segment. In this case, 
fiher damage can be reliably prevented, if the transition between 
the transition segment and at least one adjacent profile ridge or 
one adjacent profile groove is rounded with a radius of curvature 
in the range of 0.01-0.05 and preferably about 0.02 mm. 

[00X4] Especially in the processing of synthetic fibers, 
especially silicons-treated synthetic fibers with a fineness of 

j k~ p«npriallv advantageous for the 
0 8-40 dtex, it was found to be especially 

production of good yarn qualities at high production speeds, if 
the one or more profile ridges and/or the one or more profile 
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grooves have a profile height or profile depth of at least 0 
mm preferably at least 0.04 mm, and especially at least 
and/or the individual profile grooves or profile ridges of a 
profile segment are separated fro™ one another hy a distance in 
th . range of 0.1-0.6 preferably 0.2-0.4 «, and especially 


about 0.3 mm. 


[0015] If each tooth flan, of a tooth has a profile segment, 
excessive adhesive force that promotes filling of the clothing 
can be prevented, if the profile segment located on one of the 
tooth flanks is located in a staggered position in the height 

with respect to the profile segment located on the other tooth 
flank. 

[00161 m this regard, the profile segment located on one of 
the tooth flanks can have one or more profile grooves, while the 
profile segment located on the other tooth flank can have one or 
more profile ridges. 

[00171 With respect to maintaining satisfactory stability of 
the teeth, it was found to be advantageous, in regard to the fact 
that the teeth usually taper from the tooth bottom to the tooth 
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tip in a sectional plane running perpendicularly to the 
longitudinal direction of the wire, if the profile segment 
located closer to the bottom of the tooth has at least one 
profile groove, and/or the profile segment located closer to the 
tip of the tooth has at least one profile ridge. 

[0018] in addition to the profiling of the tooth flanks, the 
tooth backs of the teeth of the sawtooth wires of the invention 
may be profiled in ways that are already well known, such that 
the tooth back of at least one tooth has at least one convex 
section that passes over into a concave section in the direction 
of the bottom of the tooth. Clothing of this type is described 
in DE 100 12 561. The disclosed content of the cited document 
with respect to the profiling of the tooth backs is herewith 
incorporated in the present specification by explicit reference. 

[0019] As may be derived from the preceding explanation of 
the sawtooth wires of the invention, a method for producing these 
sawtooth wires, in which a starting material is formed into a 
wire that has a blade section, and then sawteeth are stamped into 
this blade section, is essentially characterized by the fact that 
the blade section is profiled during the forming operation. 
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[0020] The invention is explained below with reference to 
the drawings, which are referred to with respect to all details 
that are essential to the invention and were not specifically 
brought out in the specification. 
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grief DegcriEtlgn of the Drawings 

[0021] Figure 1 shows a sectional view of a sawtooth wire in 
aooordance with the invention in a seotional plane running 
perpendicularly to the longitudinal direction of the wrre, 

^^-m ^-i^w of sawtooth wire section 
[0022] Figure 2 shows a detail view or 

A in Figure 1; and 

, . o chnw, a detail view of sawtooth wire section 

[0023] Figure 3 shows a aeuau. 

B in Figure 1 . 
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[0024! The sawtooth wire 10 shown in Figure 1 for produoing 
clothing for the doffing cylinder of a carding machine comprises 
. dedendum region 20 with a dedendum flan, 22, which passes over 
into a tooth flank of a Made section 30 via a shoulder 26, and 
with a dedendum flank 24, which is flush with a tooth flank 34. 
* plurality of sawteeth, which are not shown in detail in the 
drawing, are formed in the blade section 30 by suitable stamping 
operations. The blade section 30 is bounded by the tooth flanks 
32 and 34 in the sectional plane shown in Figure 1. which extends 
perpendicularly to the longitudinal direction of the wire. The 
Made tapers from the dedendum section 20 towards the tooth tip. 
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[0025] Each of the tooth flanks 32 and 34 has a profile 
segment 40 and 50, respectively, and both profile segments 40 and 
50 are located between the tooth bottom and tooth tip 36 of each 
tooth formed in the blade section 30. 

[0026] The profile segment 50 is located in a staggered 
position relative to the profile segment 40 in the height 
direction indicated by the arrow P. 


14 


LZ-79 


10 027, The profile segment 50, which is located closer to 

wi th the dedendu™ nan, 24, has a tota! of four profile groo.es 

tip 36 of the tooth, has a tota! of four profile ridges 42. As 
1. shown especially clearly in the detail view in Figure 2, 
essentially flat transition segments 44 are located between the 

o£ the profile ridges, which have an arc-shaped border in the 
sectional plane running perpendicularly to the longitudinal 
section of the wire, are separated by a distance dl of 0.2, „. 

In the em bod ira ent of the invention shown in the drawing, the 
rad ius of curvature Rl of the profile ridges with an arc-shaped 
border in the sectional plane running perpendicularly to the 
Xengitudinal direction of the wire is ..« The transition 

between the transition seg m ent 44 and the profile ridges 42 „ 
rounded with a radius of curvature H2 of 0.02 „. The height 
of the profile r.dges 42 is 0.05 ™ in the evnbodiment of the 
invention shown in the drawings. 

[0028] As is shown especially clearly in Figure 3, an 
essentially flat transition seg m ent 54 is also located between 
the individual profile grooves 52 of the profile segment 50. The 
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profile grooves 52 of the profile segment 50 also have an arc- 
shaP ed border, and in this case as well, the radius of curvature 
M of the profile grooves 52 is 0.15 mm in a sectional plane 
running perpendicularly to the longitudinal direction of the wire 
10 The profile grooves 52 are also separated from one another 
by a distance d 2 of 0.29 mm. The transition between the profile 
grooves 52 and the transition segment 54 is rounded with a radius 
of curvature R4 of 0.02 mm. The depth h2 of the profile grooves 
52 is 0.05 mm for all of the profile grooves 52 in the embodiment 
of the invention shown in the drawings. 

■ „4- limited to the embodiment 
[0029] The invention is not limiceo u" 

explained with reference to the drawings, but rather the use of 
sawtooth wires in which only one tooth flank is provided with a 
profile segment is also possible. Furthermore, profile segments 
iocated on both tooth flanks may have both profile grooves and 
profile ridges. In addition, the profile grooves may have a 
profile depth that increases towards the dedendum section 20. Of 
oourse, an essential aspect of the invention is that the profile 
segments do not extend beyond the tooth cut depth in the 
direction of the dedendum section 20. 

r^i- "limited bv the embodiments 
[0030] The invention is not limitea uy 
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described above which are presented as examples only but can 
modified in various ways within the scope of the protection 
defined by the appended patent claims. 


